Background. Different patterns of risk factors might be related to the involvement of specific vascular districts by atherosclerosis. In this sense, many investigations have addressed coronary artery disease, whereas extracoronary atherosclerosis has received less extensive attention.
and 62±7 years, respectively) with clinically and angiographically demonstrated atherosclerosis of the supra-aortic trunk and/or lower limbs. Patients with coronary artery disease were excluded from this study. The control group consisted of 140 age-and sex-matched individuals. By univariate analysis, smoking was more closely associated with peripheral atherosclerosis, whereas blood pressure was higher in patients with supra-aortic disease.
Unrecognized diabetes mellitus was a frequent finding in patients with peripheral disease. The percentage of hyperlipidemias was fourfold higher in patients than in control subjects, with differences consisting of higher triglycerides and lower HDL-C, HDL2-C, and HDDL3-C concentrations. By discriminant analysis, high correct classification (CC) rates were achieved in the various patient subgroups on the basis of variables selected from the statistical function. In male patients with peripheral disease, the variables HDL-C, smoking, diastolic blood pressure, uric acid, and glucose, in that order, yielded a CC in 90.4% of the cases; in female patients, smoking, TC/HDL-C, and body mass index gave a CC rate of 95.9%. In men with cerebral disease, the selected variables TC/HDL-C, diastolic blood pressure, and TC yielded a CC of 90.7%; in women, uric acid, TC/HDL-C, and fibrinogen levels produced a CC rate of 89.2%. Conclusions. Risk profiles in atherosclerosis of the supra-aortic trunks and lower limbs seem to differ in relation to gender and circulatory district involved. The importance of lipid parameters, in particular HDL-C, HDL2-C, and TC/HDL-C, as Isolated aneurysmatic dilatations were not detected (most likely because this lesion is uncommon or rarely symptomatic with regard to claudication or TIA). Abdominal aortic aneurysm was associated with more distally located stenosis in six patients.
Both supra-aortic and lower limb vascular sites were involved in 21 men (Table 1) ; common carotid and femoral/popliteal artery involvement were the most common associations (75%).
Patients with history of myocardial infarction, clinical symptoms, or ECG signs of IHD were excluded from this study. Other exclusion criteria were secondary hyperlipidemia and a documented history of diabetes mellitus. However, patients in whom the diagnosis of diabetes mellitus was formulated during the study were included and considered as having unrecognized diabetes. At the time of this investigation, no patient was taking drugs known to interfere with lipid metabolism.
A group of 140 age-and sex-matched healthy persons (84 men and 56 women; mean ages, 58±7 and 59±9 years, respectively) living in the same geographical area (northeastern Italy) served as control subjects. Eligibility for control group enrollment was determined by the absence of clinical symptoms and signs of vascular and other severe systemic disease (neoplastic and hematological disease; chronic infections). Exclusion criteria also included endocrinopathies and other disorders implicated in secondary hyperlipidemia, as well as extreme paraphysiological conditions (strenuous physical training, incongruous diet). A specific questionnaires and a complete physical examination ruled out the presence of symptoms or signs ascribable to intermittent claudication, TIA or previous stroke, angina pectoris, and myocardial infarction. Palpation of arterial pulses (carotid, subclavian, radial, ulnar, femoral, popliteal, posterior tibial, and pedidial) was routinely performed, with normal results in every case. No bruits were heard in the main vascular districts (neck, abdomen, subclavian, and femoral regions). ECG records were examined in all subjects according to the revised Minnesota code and enabled exclusion of IHD.5 Control subjects were recruited over a 3-year period among healthy subjects who came to our medical attention in a variety of ways (relatives of noncardiovascular patients, medical staff, direct invitation). Every group of 10 patients investigated was followed by another group of 10 normal subjects with a similar age range. Every subject was carefully evaluated for the presence of coronary, cerebrovascular, or peripheral atherosclerosis; history, ECG, full physical examination, and routine analysis permitted a sufficiently accurate recruitment. Twenty presumably normal persons were excluded after this examination because unrecognized disease was found (anemia in eight, moderate renal insufficiency in three, by the x2 test.'0 Stepwise discriminant analysis" was first performed in the men as a whole, considering case patients and control subjects as classification groups, and then in a similar manner in the women. The analysis was then conducted separately in each subgroup of the case patients and in the control subjects grouped according to sex.
Results
A comprehensive examination of the RFs studied confirmed the importance of smoking, hypertension, diabetes mellitus, and hyperlipidemia in patients with extracoronary atherosclerosis (Table 1) . Cigarette smoking as well as the number of cigarettes smoked daily (Table 2) were significantly associated with peripheral atherosclerosis (p<0.001) in both men and women. Patients with atherosclerosis of the supra-aortic trunks instead were more frequently hypertensive (systolic blood pressure > 160 mm Hg and/or diastolic blood pressure >95 mm Hg) than were patients with peripheral disease and controls and had significantly higher systolic and diastolic blood pressures (p<0.05 and p<0.01, respectively). Male patients in whom both vascular districts were involved had the highest frequency of hypertension (57%,p<0.001) ( Tables 1 and 2 ).
Plasma glucose levels were significantly higher in male (p<0.01) and female (p<0.01) patients considered together than in control subjects ( Table 2) . Uric acid concentrations were significantly higher in patients than in control subjects (p<0.01 in men andp<0.001 in women); plasma fibrinogen was increased in men with peripheral atherosclerosis (p<0.05) and reduced in women with supra-aortic disease (p<0.05). Overweight, expressed by BMI, was not clearly associated with extracoronary atherosclerosis by univariate analysis ( Table 2 ). The overall percentage of hyperlipidemias that were classified on the basis of plasma lipoprotein electrophoresis was about fourfold higher in patients than in control subjects; the most frequent World Health Organization (WHO) phenotypes were type IV in men (18%) and type lla in women (22%) ( Table 3) . Mean values of lipid parameters are reported in Table  4 . TGs were significantly higher (p<0.05), and HDL-C Figure 1 . In male patients, a set of five variables was selected that allowed a CC of 87.4% of the subjects. HDL-C alone was the determining factor in 73.7%; for the others, it was necessary to add smoking, diastolic blood pressure, uric acid, and plasma glucose levels. Analysis of the single subgroups increased discriminating capacity; the main variables were the TC/HDL-C ratio in patients with atherosclerosis of the supra-aortic trunk and combined supraaortic and lower limb involvement (in whom this ratio alone produced a CC rate of 80.4% and 82.2%, respectively) and once again HDL-C in patients with peripheral disease (in whom it correctly classified 69.9% of these cases). In women, three variables alone (TC/ HDL-C, smoking, and uric acid levels, in this order) allowed a CC of 83.6% of the patients. Uric acid concentrations (79.3%) and smoking (83.3%) predominated in the supra-aortic and peripheral groups, respectively, but the TC/HDL-C ratio in both groups was the second most important variable identified. Our investigation, however, did not address these epidemiological aspects. This study was conducted in a large series of symptomatic patients with the specific aim of evaluating the relative significance of several risk factors in extracoronary atherosclerosis and identifying those variables that permitted the best discrimination from normal control subjects. Subjects with overt clinical symptoms of cerebral or peripheral atherosclerosis were selected in order to contribute to subgroup homogeneity (as further confirmed by the severe stenosis disclosed by angiographic study) as well as to investigate risk factors in a relevant clinical setting of disease. For this reason and because multivariate analysis requires a large sample number, any further patient stratification based on impairment in each vascular district was obviated. Correct Classification (%)
It was reported that up to 10% of middle-aged subjects without symptoms of myocardial ischemia had clinically silent IHD.22 Moreover, by means of`1Tl myocardial scintigraphy or ECG stress testing, other workers found a 23% incidence of silent myocardial ischemia among patients with cerebrovascular disorders.23 Thus, even an accurate evaluation of the patient's history and a standard ECG may not suffice to exclude coronary impairment in subjects manifesting atherosclerosis of the carotid, vertebral, or ileo-femoral arteries. Hence, in the light of these considerations, it is noteworthy that although the presence of extracoronary atherosclerosis was the main feature of vascular disease in our patients, it did not definitely exclude concomitant coronary involvement of slight or moderate degree.
By univariate analysis, smoking and the number of cigarettes smoked daily were closely associated with the presence of peripheral atherosclerosis (as generally recognized)24; their importance was further confirmed by discriminant analysis. Nonetheless, the latter did not seem to indicate that the risk connected with smoking was ascribable to effects on fibrinogen levels, which were higher than in control subjects. Prospective studies found this association related to acute coronary and cerebral events. 25, 26 Hypertension was more frequent in patients with supra-aortic atherosclerosis but not always at a significant level. Patients with carotid and vertebral atherosclerosis generally presented a closer association with diastolic blood pressure. Several epidemiological investigations found that hypertension was the main RF for acute cerebral atherothrombotic events,2728 and yet it was associated in a weak and inconsistent manner with angiographically defined carotid atherosclerosis even by multivariate analysis.29 '30 In this study, discriminant analysis identified diastolic blood pressure as a significant variable but only in male patients with supra-aortic disease.
Hyperglycemia and, occasionally, clinically unrecognized diabetes mellitus were detected in particular in subjects with peripheral disease.
Increased uric acid levels compared with control subjects were a frequent finding and constituted the most significant classification variable by discriminant analysis in the subgroup of female patients with supraaortic disease. The meaning of this parameter is uncertain; some workers find it correlated with stroke,3' whereas others evidence an inverse relation. 32 In male patients, multivariate analysis clearly selected lipoprotein parameters (HDL-C, TC/HDL-C) as the best classification discriminants. In female patients as a whole, once again the TC/HDL-C ratio was the most meaningful variable, despite the importance of smoking and high uric acid levels in peripheral and cerebral atherosclerosis, respectively.
Very few analyses similar to the one described in this study are available. Pilger et all evaluated a group of 49 male patients with peripheral atherosclerosis by discriminant analysis, addressing in particular the plasma apolipoproteins (apo A-I, apo A-1I, apo B), which were considered better discriminators than plasma lipids or lipoproteins. These workers proposed an optimal model with 14 variables that gave a CC rate of 95.6%; the selected parameters included HDL-C, smoking, hyperuricemia, and diabetes mellitus, which also appear with varying significance in our analysis.
As shown in Figure 1 , our model achieved a CC rate of 90.4% with five variables in men and 95.9% with only three variables in women. In a study of male and female patients with stroke, Kostner et a14 demonstrated that an optimal discrimination could be achieved using seven variables, among which were TC, HDL-C, and arterial blood pressure, in partial agreement with our findings (the other variables were apo A-I, apo A-II, plasma lecithin, and cholesterol).
In the present study, stepwise discriminant analysis was preferred to multiple logistic regression analysis to select useful parameters that could best identify subjects with prevalent atherosclerotic disease in extracoronary vascular sites. This choice was justified by the types of variables collected, knowledge of the complex and limited resources inherent in a clinical epidemiological investigation, and the high classification levels we eventually reached. This analysis consistently selected a number of variables in women equal to or lower than that in men; in addition, risk profiles in the two sexes differed somewhat. Although these results on the whole confirm a distinct sensitivity to vascular RFs in different circulatory districts and in the two sexes, they also indicate the need for further study to explain residual differences. In this regard, a potentially confusing aspect of our investigation deserves comment. The exclusion criteria for enrolling both patients and control previously shown to be highly atherogenic (diabetes mellitus) or in any case able to modify some variables under study (e.g., secondary hyperlipidemias). At the same time, however, this choice might preclude a broader application of our results to different groups or populations with such diseases. In addition, the mainly clinical basis of patient selection likewise could be said to limit the generalizability of our data to subjects with symptomatic disease only; however, this group in effect represents an epidemiologically significant unit of primary medical care.
